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DETAILED ACTION 

Election/Restrictions 

The restriction requirement dated 1 1/26/2008 is hereby withdrawn. All claims will 
be examined. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 1-94 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

a. As to claims 1 , 25, 43, 44 67, 81 , 82, and 94 step (ii) recites VIA1 and a 
first group VIA , the parentheses make it unclear how the element is being 
referred to. Further applicant recites under conditions to form a first film. It is 
unclear if the film is being form or not. It appear it is an intend outcome for 
example if the prior art were to heat under conditions to form the film but never 
actually form the film the art would read on the claim. Applicant should recite 
under conditions such that a first film is formed. Similarly step (iii) is unclear for 
reason the same reasons. In addition it is unclear that the first film was form in 
step (ii) thus it lack antecedent basis. 

b. As to claim 3, and 49 it is unclear if the metal layer is being claimed or not. 

c. As to claim 15, it is unclear what the initial temperature from which it is 
being heated from. 



Application/Control Number: 10/568,227 Page 3 

Art Unit: 2893 

d. As to claim 20, 27, 28, 30, 46, 69, and 83 the use of "to," and "so as to" is 
an intended outcomes, and does not require the actual action to be preformed. 

e. As to claim 36, 78, and 91 it is unclear what is scope of the alloy recited. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claim 1-7, 9-10, 15, 18, and 19 is rejected under 35 U.S.C. 102(a) as being 
anticipated by Applicant's admitted prior art background section. 

a. As to claim 1 , Admitted prior art teaches A method for producing a group 
IB-IIIA-VIA quaternary or higher alloy semiconductor film, the method comprising 
the steps of: (i) providing a metal film comprising a mixture of group IB and group 
IMA metals (see e.g. paragraph 12 of applicant specification); (ii) heat treating the 
metal film in the presence of a source of a first group VIA element (said first 
group VIA element being hereinafter referred to as VIA.sub.1) under conditions to 
form a first film comprising a mixture of at least one binary alloy selected from the 
group consisting of a group IB-VIA.sub.1 alloy and a group IIIA-VIA.sub.1 alloy; 
and at least one group IB-IIIA-VIA.sub.1 ternary alloy (see e.g. paragraph 12), 
(iii) heat treating the first film in the presence of a source of a second group 
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VIA.sub.2 element (said second group VIA element being hereinafter referred to 
as VIA.sub.2) under conditions to convert the first film of step (ii) into a second 
film comprising at least one alloy selected from the group consisting of a group 
IB-VIA.sub.1 -VIA.sub.2 alloy and a group IIIA-VIA.sub.1 -VIA.sub.2 alloy; and the 
at least one group IB-IIIA-VIA.sub.1 ternary alloy of step (ii) ( a portion of the step 
described in paragraph 16); and (iv) heat treating the second film of step ((iii)) to 
form a group IB-IIIA-VIA quaternary or higher alloy semiconductor film (the 
remaining portion of the step described in paragraph 16). Applicant is reminded 
that without Applicant further specifying specific processing step a single step 
can always be thought of two separate steps. For example the initial interaction 
(during supplying of the gas step) can be though of as the first portion, and the 
second the point in time where the species interact with one another as the 
second step. Therefore the claim language does not over come that of the prior 
art. 

b. As to claim 2, the prior art teaches that the IB-IIIA-VIA is substantially 
constant for at least some time (see e.g. paragraph 12 and 13). 

c. As to claims 3 and 4, prior art teaches a metal substrate coated in Mo (see 
e.g. paragraph 12). 

d. As to claims 5-7 prior art teaches Cu-ln-Ga material. 

e. As to claims 9-1 0, prior art teaches H2Se and Ar. 
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d. As to claim 15, Applicant does not specify the starting temperature 
therefore since the final film temperature is 370 it had to be heated from some 
temperature to another within 5 minutes 

f. As to claims 1 8 and 1 9 for CulnSe.sub.2 the atomic weight of copper is 
63.5 the atomic weight of Se is 79 and In is 1 1 4.8 therefore it is inherent. 
5. Claim 1 -8, 13-21, 23-24,26-31 ,35-37,40-41 ,48, 44-46, 49-54, 61 -66, 67, 70, 74, 
78,82, 84-86, 90-91 is rejected under 35 U.S.C. 102(a) as being anticipated by Nagoya 
(2001) (cited on IDs). 

a. As to claim 1 ,2,20 25, 44, 67, 82 Nagoya teaches A method for producing 
a group IB-IIIA-VIA quaternary or higher alloy semiconductor film, the method 
comprising the steps of: (i) providing a metal film comprising a mixture of group 
IB and group IMA metals (fig. 2 at time =0); (ii) heat treating the metal film in the 
presence of a source of a first group VIA element (said first group VIA element 
being hereinafter referred to as VIA.sub.1) under conditions to form a first film 
comprising a mixture of at least one binary alloy selected from the group 
consisting of a group IB-VIA.sub.1 alloy and a group IIIA-VIA.sub.1 alloy; and at 
least one group IB-IIIA-VIA.sub.1 ternary alloy (see e.g. time 0-20 or 20 to 80 
mins.), (iii) heat treating the first film in the presence of a source of a second 
group VIA.sub.2 element (said second group VIA element being hereinafter 
referred to as VIA.sub.2) under conditions to convert the first film of step (ii) into a 
second film comprising at least one alloy selected from the group consisting of a 
group IB-VIA.sub.1 -VIA.sub.2 alloy and a group IIIA-VIA. sub. 1 -VIA.sub.2 alloy; 
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and the at least one group IB-IIIA-VIA.sub.1 ternary alloy of step (ii) (see e.g. 
time 80 to 100); and (iv) heat treating the second film of step ((iii)) to form a 
group IB-IIIA-VIA quaternary or higher alloy (pentenary) semiconductor film (time 
100-end). Applicant is reminded that without Applicant further specifying specific 
processing step a single step can always be thought of two separate steps. For 
example the initial interaction (during supplying of the gas step) can be though of 
as the first portion, and the second the point in time where the species interact 
with one another as the second step. Therefore the claim language does not over 
come that of the prior art. Nagoya teaches wherein the metal film is provided by 
mixing a IB and IMA and a additional IMA Cu+ln+Ga. 

b. As to claim 2, 20, 46, 69 Nagoya teaches that the IB-IIIA-VIA is 
substantially constant/stable for at least some time (see e.g. paragraph 12 and 
13). 

c. As to claims 3, 4, 49, 50 Nagoya teaches a metal substrate coated in Mo 
(see e.g. fig. 2). 

d. As to claims 5-7, 45,51 -53 Nagoya teaches Cu-ln-Ga material. 

e. As to claims 8, 54 Nagoya teaches H2Se. 

f. As to claims 13-14, Nagoya teaches 350 to 450 (see e.g. fig. 2). 

g. As to claim 15, and 61 Applicant does not specify the starting temperature 
therefore since the final film temperature is 370 it had to be heated from some 
temperature to another within 5 minutes. 
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h. As to claim 16-17, and 62-63 Nagoya teaches a treatment of Se for 60 
minutes (see e.g. region from 20-80). 

i. As to claims 18, 19 and 64-65 for CulnSe.sub.2 the atomic weight of 
copper is 63.5 the atomic weight of Se is 79 and In is 1 14.8 therefore it is 
inherent. 

j. As to claim 21 , Nagoya teaches at some point during he net process the 

source is removed (e.g. when the device is completed). Moreover since the H2S 

is preformed it appears to be inherent that the H2Se was removed . 

k. As to claim 23, 48 Nagoya teaches the initial temperature is below 200 

degree C therefore it must have been cooled to that point at some time. 

I. As to claim 24 and 66, Nagoya teaches CuGaSe2 and CulnSe2 (see e.g. 

process flow fig. 2). 

m. As to claim 26, Nagoya teaches H2Se for step ii and H2S for step iii. 
n. As to claim 27, at some point in the process this appears to inherently 
happen. 

p. As to Claim 28, Nagoya teaches heating H2S till the end of the formation 
thus it reads on the claim. 

q. As to claim 29, Nagoya show that the H2S step can be broken in to 
smaller piece therefore one can interpret the first 9 mins. to be step 3 and the 
rest to be step iv. 

r. As to claims 30, and 70 Nagoya teaches a max. temperature of 480 
degrees. 
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s. As to claim 31 Nagoya teaches heating 15 to 90 minutes, (step iii is from 
the 60 min mark to the 70 min mark). 

t. As to claims 35-36, 78, 91 Nagoya teaches C(lnGa)(SeS). 
u. As to claim 37, Nagoya teaches H2S. 

v. As to claims 40-41 , and 59-60 Nagoya teaches a temperature of 450 
degree ( see e.g. fig. 2). 

w. As to claim 42, Nagoya show that the H2S step can be broken in to 
smaller piece therefore one can interpret the first 9 mins. to be step 3 and the 
rest to be step iv. 

x. As to claim 48, at some point during the ramp up the temperature is 400 
degrees thus the claim language is met. 

y. As to claim 74, teaches the entire anneal process last for 80 minutes, 
z. As to claim 83, Nagoya teaches the heating step is broken in to small 
steps (see e.g. fig. 2). 

aa. As to claim 84, Nagoya teaches a temperature between 100 to 600. 
bb. As to claim 85, Nagoya teaches annealing in H2S. 
cc. As to claim 86 Nagoya teaches H2S at 450 degrees, 
dd. AS to claim 90 Nagoya teaches H2S. 



Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 11-12, are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
prior art in view of Nagoya (2001 )(cited on IDs) and Kushiya (1996)(cited on ids), 
a. As to claims 11-12,, prior art does not explicitly teach the molar 
concentration to be 0.05 and 0.4 molar percent. 

Nagoya and Kushiya teach variation in the Se affects the material 
properties (see e.g. abstract). 

Therefore it would have been obvious to one of ordinary skill in the art at 
the time of the invention to have used a molar percentage of Se of 0.05 to 0.3. 

One would have been so motivated to optimized device performance. 

"[W]here the general conditions of a claim are disclosed in the prior art, it 
is not inventive to discover the optimum or workable ranges by routine 
experimentation." In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 
1955) (Claimed process which was performed at a temperature between 40°C 
and 80°C and an acid concentration between 25% and 70% was held to be prima 
facie obvious over a reference process which differed from the claims only in that 
the reference process was performed at a temperature of 100°C and an acid 
concentration of 10%.); see also Peterson, 315 F.3d at 1330, 65 USPQ2d at 
1382 ("The normal desire of scientists or artisans to improve upon what is 
already generally known provides the motivation to determine where in a 
disclosed set of percentage ranges is the optimum combination of 
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percentages."); In re Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969) 
(Claimed elastomeric polyurethanes which fell within the broad scope of the 
references were held to be unpatentable thereover because, among other 
reasons, there was no evidence of the criticality of the claimed ranges of 
molecular weight or molar proportions.). For more recent cases applying this 
principle, see Merck & Co. Inc. v. Biocraft Laboratories Inc., 874 F.2d 804, 10 
USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989); In re Kulling, 897 
F.2d 1147, 14 USPQ2d 1056 (Fed. Cir. 1990); and In re Geisler, 116 F.3d 1465, 
43 USPQ2d 1362 (Fed. Cir. 1997). 

8. Claims 9-12, 22, 38-39, 47, 55-58, 71 -75, 76, 79-80, and 87-88, are rejected 

under 35 U.S.C. 103(a) as being unpatentable over Nagoya. 

a. As to claims 9-1 0, 22, 47, 55 and 56, 79 Nagoya does not teach an Ar 
atmosphere in conjunction with the H2Se source. 

However applicant acknowledges that it was known in the art to supply 
both at the same. 

Therefore it would have been obvious to one of ordinary skill in the art at 
the time of the invention to have supplied Ar with the H2Se. 

One would have been so motivated in order to optimize the pressure to 
ensure the source would interact. Thus since Nagoya teaches supplying H2Se 
for 20 minutes the Ar would be supplied for 20 minutes. 

b. As to claim 31 ,33, 34, and 87-88 Nagoya does not explicitly teach 500- 
550. 
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However it was known that temperature affect the properties of the final 

device. 

Therefore it would have been obvious to have optimized the temperature 
from 480 to 520 degrees. 

One would have been so motivated in order to improve/optimize the 
material properties. 

c. As to claims 11-12, 57-58, 93 Nagoya does not explicitly teach the molar 
concentration to be 0.05 and 0.3 molar percent. 

However varying the molar concentration of the group IVA material was 
well known to effect the material/device performance. 

Therefore it would have been obvious to one of ordinary skill in the art at 
the time of the invention to have used a molar percentage of S of 0.35. 

One would have been so motivated to optimized device performance. 

d. As to claim 72, Nagoya teaches 1 00 to 600 degrees. 

e. As to claim 73, Nagoya teaches a first temperature of 450 for 20 mins., but 
does not teach 500 degrees for 20 minutes. 

However it was known that temperature affect the properties of the final 

device. 

Therefore it would have been obvious to have optimized the temperature 
from 500-580 degrees. 

f. As to claim 75, Nagoya teaches 30 mins. For the anneal. 
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g. As to claim 76, Nagoya teaches a first temperature of 450, but does not 
teach 500 degrees. 

However it was known that temperature affect the properties of the final 

device. 

Therefore it would have been obvious to have optimized the temperature 
from 500 degrees. 

h. As to claim 80, Nagoya does not teach the inert gas. 

However the use of inert gases was known to affect the pressure in order 
to induce a reaction. 

Therefore it would therefore been obvious to optimize the inert gas to be 
0.12 % of some quantity to optimize the reaction speed and pressure. 

i. As to claim 89, Nagoya teaches over 30 mins. (see e.g. fig. 2). 



9. Claims 43, 81 and 92-94 are rejected under 35 U.S.C. 1 03(a) as being 

unpatentable over Nagoya in view of Kushiya. 

a. As to claims 43, 81 ,92-94 Nagoya teaches the elements of claim 43 
except Nagoya does not teach the molar concentration or the temperatures 
claimed. Further Nagoya teaches increasing the temperature during the H2S 
treatment (see e.g. fig. 2) 

However, Kushiya teaches that each is a result effective variable (see e.g. 
result section). 
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Therefore it would have been obvious to one of ordinary skill in the art at 
the time of the invention to have optimized the molar concentration of Se to be 
from 0.05 to 0.3% and the max temperature to be 520 degree C. 

Further it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have supplied Ar at 0.35 % with the H2Se or H2S. 

One would have been so motivated in order to optimize the pressure to 
ensure the source would interact. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew Reames whose telephone number is (571) 

272- 2408. The examiner can normally be reached on M-Th 6:00 am-4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Davienne Monbleau can be reached on (571)272-1945. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/MLR/ 

/Jack Chen/ 

Primary Examiner, Art Unit 2893 



